A 3-hemolytic gram-negative hemophilic bacillus isolated from the genitalia of rabbits was implicated in a lowered reproduction rate of presumed normal rabbit populations. The bacillus was found to produce low-grade vaginitis, endometritis, urethritis, and prostatitis in the rabbit. Its presence may go unsuspected in the absence of clinical disease. Only when a search is made by vaginal aspirate or preputial swab culture is the microorganism detected and a carrier state suspected. Studies indicate that the adult male is the probable source of infection of the female, since the bacillus has not been recovered from unbred females. It was shown that there can be reciprocal male to female transmission by mating. The organism and its effect on reproduction appear hitherto unnoticed.
Cultural, morphological, biochemical, and serological studies of the hemophilic bacillus, and tests of its drug sensitivities and ability to induce monocytosis in rabbits, show the isolate to be different from members of the genus Haemophilus (Bergey's Manual) thus far examined. The isolate was compared with H. canis (H. haemoglobinophilus) (Bergey's Manual; 13), H. hemolyticus (Bergey's Manual; 7, 11, 16) , H. vaginalis (2, 4) , and H. ducreyi (Bergey's Manual; 7). In addition, comparisons were made with Listeria monocytogenes (14) because the isolate was first encountered during attempts to recover L. monocytogenes from rabbits after vaginal instillation. Laboratory stock albino mice, 16 to 22 g, were used in studies of pathogenicity.
Specimens. For collection of vaginal aspirates from rabbits, a urethral catheter was attached to a hypodermic syringe containing 10 ml of phosphate-buffered salt solution (pH 7.2). [The solution contained (in grams): NaCl, 6.8; Na2HPO4, 1.48; KH2PO4, 0.43. Sodium chloride and phosphates were dissolved in water, and the solution was made up to 1,000 ml. The pH was checked and adjusted if necessary. The solution was filtered through hard paper, dispensed in suitable containers, and autoclaved for 30 min.] The catheter was inserted about 12 cm into the vagina while the rabbit was held in a partially upright position with the backbone resting against the worker; the buffer solution was expelled into, then promptly withdrawn from, the vaginal canal. Cotton swabs were employed for collection of preputeal specimens. For Culture techniques. Plates of beef infusion-horse blood-agar were inoculated and incubated at 37 C in an atmosphere of partial CO2 for isolations from vaginal aspirates and preputial swab specimens.
Serological examinations. Complement-fixation tests were performed by use of, as antigen, aqueous ether extracts or a similar product derived by dioxane treatment of culture suspensions according to the method of Ribi, Milner, and Perrine (12) in the isolation of the somatic antigen of Salmonella enteritidis. The technique followed that used in this laboratory in examinations for evidence of syphilis (6) .
Antisera. Rabbits were injected intravenously with live culture suspensions adjusted to an optical density of 0.20 when read at a wavelength of 520 miu in a Coleman Jr. spectrophotometer, model 6A, by use of 12-mm cuvettes and adapter 6.016. Certain isolates required dilution as high as 1:10 for injections because of pathogenicity; others could be used undiluted. Injections were made on 3 successive days each week for 2 or 3 weeks, depending on the response of the animal. The first injection was only 0.1 ml. Thereafter, the volume was increased as the rabbit's condition permitted until 1.0 ml was reached at the end of 2 weeks, or 2.0 ml at the end of 3 weeks. Some animals produced satisfactory antibody in 2 weeks. Where illness followed initial injections, a rest period was allowed before continuing immunization.
In the case of H. hemolyticus, immune sera used in serological tests were those recovered after the study of induction of monocytosis in rabbits.
Monocytosis production. However, preputial swab cultures of normal male rabbits (18 normal unmated animals, 5 breeder males from the laboratory stock, and 5 normals from a dealer source) yielded growth of a creamish to yellow-gray ,B-hemolytic colony of a gram-negative hemophilic bacillus from all but one animal (a young unassigned male). The microorganism proved to be like the isolate from the rabbits experimentally infected with Listeria, except for the slight pigment apparent as colonies aged. One female and eight male wild rabbits were examined by daily culture over a period of 2 weeks. No j3-hemolytic bacilli were recovered.
Unbred females shown not to carry the microorganism under study in the vaginal canal were bred with males harboring the bacillus. After breeding, the 3-hemolytic gram-negative hemophilic bacillus was recovered from vaginal aspirates, demonstrating male to female transmission. In further experiments, female to male transmission was established. Two young male offspring of these matings born outside the regular breeding quarters were cultured (usually 5 days per week) from the time of sufficient development of the genitalia to permit swabbing until adulthood, a period in excess of 4 months. The microorganism was not encountered in these male rabbits until age 4.5 to 5 months. Shortly after appearance of the bacillus in preputial swab cultures, these two rabbits were sacrificed and tissues were cultured. The bacillus under study was recovered from the penis of one and from both the prostate and penis of the other. In efforts to identify the rabbit isolates, they were compared with members of the genus Haemophilus as well as with L. monocytogenes. Tables 1 to 5 present data obtained.
Growth characteristics (Table 1) . Isolates of the ,B-hemolytic gram-negative hemophilic bacillus were unlike H. canis in their production of ,B-hemolysis; they were unlike H. hemolyticus in ability to grow on sheep blood-agar; they were unlike H. vaginalis in f-hemolysis and rate of growth on agar containing horse or sheep blood; and they were unlike L. monocytogenes in green discoloration of sheep blood-agar. The isolates required "X" but not "Y" growth factor.
Biochemical reactions. Table 2 includes a test in esculin medium which has been used for the differentiation of certain bacteria (8) . The rabbit isolates were unlike H. hemolyticus in ability to reduce nitrates to nitrites in many cases and in production of esculetin, a property also exhibited by Listeria.
Electron microscopy. L. monocytogenes has a well-defined bacillary form with a compact nucleoid mass, a distinct multilayered cell wall (plasmalemma), and well-formed mesosomes in the cytoplasm (Fig. 1) .
The rabbit isolate has a more irregular coccoid form, the plasmalemma shows areas of lysis and vesiculation with fragmentation of the cell wall in places, the nucleoid mass is diffuse, and mesosomes are generally absent (Fig. 2) .
Serological examinations (Table 3) . Antiserum to only one strain of H. hemolyticus was available. Since it is not known whether more than one serotype exists in this bacterial species, the results must be interpreted with this in mind. Complement-fixation tests were performed by use of antisera and antigens of rabbit isolates, H. hemolyticus, and L. monocytogenes type 4b.
Of the rabbit isolates, one from a gravid female experimentally infected with Listeria initially exhibited antigen to both L. monocytogenes and the,-hemolytic gram-negative bacillus antisera in gel diffusion tests, although a culture mix- Monocytosis production ( Table 5) . Possession of the monocytosis-producing agent has long been recognized as an identifying characteristic of L. monocytogenes, and was described previously (10, 15, 17 18,000 * Rabbits given 1.0 ml of undiluted culture suspension died. (Table 6 ). Thus, intermittent sterility and interference with reproduction were indicated. Pathology in laboratory stock rabbits. In two rabbits immunized with living cultures of the isolate and in one rabbit carrying the isolate intravaginally for several months and then dying of infection, there were microabscesses of the liver. In the early stages, the lesion had the appearance of an ischemic necrosis. Later, the lesions were larger and more numerous in the liver, and a mononuclear round-cell infiltration appeared in the lesion (Fig. 3) . With the BrownBrenn method (1), very few faintly stained bacilli could be seen occasionally in these hepatic microabscesses.
Six of the breeding stock females with histories of poor reproduction were examined by culture of vaginal aspirate and subsequently sacrificed. The 3-hemolytic gram-negative hemophilic bacillus was isolated from five of the six on culture. A spreader type of growth was consistently obtained from one animal, precluding isolation of any slowgrowing microorganism. At autopsy, uteri of all animals were seen to be two to four times normal in size. There was congestion of vaginal and uterine walls with marked thickening of the endometrium. Culture of viscera at autopsy yielded no growth. Histopathological examination showed a chronic inflammation of the lamina propria of the vagina characterized by mononuclear and plasma-cell infiltration. This extended into the cervical lamina propria and thence into the subendometrial stroma (Fig. 4) .
In the pregnant rabbit, a purulent peripheral placentitis was induced by this isolate. The central portions of the placentas appeared normal (Fig.  5) . The adjacent uterine wall was unaffected, except for a moderate edema. When evacuated from the uterus, the placentas were intact. With the Brown-Brenn stain, rare gram-negative coccoidal and coccobacillary forms could be seen in the infected portions of the placenta. The microorganism was never recovered from the expelled or retained fetuses examined. Peripheral placentitis was less extensive and severe than the purulent panmetritis and necrotizing placentitis induced by L. monocytogenes (9) .
Two normal and two breeder male rabbits from the group mentioned previously were sacrificed for necropsy. Both normal animals showed congestion of the genitourinary system and testicles with distention of vessels. One breeder appeared normal on gross examination; the other exhibited minute abscesses at the orifice of the prepuce and a congested prostate on dissection.
The f3-hemolytic gram-negative hemophilic bacillus was recovered from the prostate of three. The microorganism was also grown from the testicle of one and from the bladder and penis of another.
Despite the frequent isolation of this (-hemolytic gram-negative hemophilic bacillus from these male rabbits, the reaction in the tissues of the penis and prostate was minimal. In the urethra 
